INTRODUCTION
E-business is often discussed in the context of corporate growth or transition in the developed world, particularly in regard to the sales, marketing and procurement functions (Yang and Lee, 2012 ). E-business, however, affects many organisations -public and private in both developed and developing worlds -and potentially impacts upon all functions or processes within an organisation and its supply chain. At the same time, there are a number of different perspectives on what exactly constitutes e-business. Wu et al. (2003) , for example, see e-business as an entity, an organization which conducts its day-to-day business functions using the internet, websites, enterprise information portals and/or other electronic network technologies. Anitesh et al. (2005) , on the other hand, view e-business as a process that involves the total digitization of value chains within an organisation. This research assumes the wider definition of e-business as a process, as defined by Chaffey (2002, p. 13) as "all electronically mediated information exchanges, both within an organisation and with external stakeholders, supporting the range of business processes". The term, therefore, is taken to include the use of all information systems and related technologies, irrespective of whether they use the internet or are accessed via web technologies at present.
A number of studies have examined e-business deployment in large organisations, including some universities. Espinoza and Gonzalez (2012) , for example, concluded that universities in Chile have become dependent on Information and Communication Technologies (ICTs) for managing their operations and providing services. In a recent study, ITU (2012) reported that Libya has recently undertaken administrative reform, especially in universities, supported by a strategic plan for developing e-business infrastructure, thus making e-business applications in the higher education sector a key component of its overall development plans. The Libyan Ministry of Higher Education (LMOHE) fund and manage eleven public universities, with a common management, financing and regulation system, which aims to improve the universities' management and services (LMOHE, 2012) . Kumar and Arteimi (2009) have observed that Libyan institutions still face significant challenges in bringing about a more effective use of ebusiness in their daily administration processes; these include a lack of e-business infrastructure, a lack of qualified personnel and an institutional resistance to change. Similarly, Al-Mobaideen's (2009) study of technology adoption in Jordanian universities found a number of factors were inhibiting technology deployment, including strategy, infrastructure and networks, funding and sustainability, and organisational culture.
The research discussed in this paper explores the cultural and operational implications of using e-business technologies and related processes. It is designed to contribute to knowledge in the context of university operations and management, investigating how e-business deployment can contribute to universities' overall performance. It puts forward a new model for assessing the status and effectiveness of e-business within Libyan universities.
THEORETICAL FRAMEWORK
Over the past decade a number of e-business models have been developed and designed in Western countries, where the technological and organisational environment is still significantly different to that in a developing country such as Libya. This article examines if and how a number of these models may be used or adapted in the Libyan university context. The UK Department of Trade and Industry (DTI) e-business adoption model identifies five simple stages in developing e-business capability, providing an evolutionary viewpoint on how organisations might develop their online strategies (DTI, 2003) . Another model, the Connect-Publish-Interact-Transform (CPIT) model (Figure 1) , analyses e-business adoption at individual process level, allowing a more in-depth assessment of the impact of e-business on organisational operations (Wynn, Turner and Lau, 2013) . In this model, 'Connect' indicates the basic use of ICT applications such as e-mails for messaging, and internet tools for information gathering.
'Publish' refers to the publishing of electronic information, generally via an organisation's website. 'Interact' indicates some interaction between customers, employees or business partners with the host organization via their website, which could be, for example, the placement of an order by a customer or end consumer. In a university context, this could be a dynamic website that provides accessibility and flexibility for submitting application forms and orders online, or an integrated system agreed with partners and stakeholders to interact with the organization via the website. Note here, that in the context of the original CPIT model, a narrow definition of e-business is assumed, centering on the use of the internet and websites. Finally, 'Transform' refers to the deployment of advanced e-business systems that allow the organisation's processes to be automated, coalesced and transformed.
Zuboff's concepts of automate-informate-transformate (Zuboff, 1988) date from the pre-Internet age, but can be applied to evaluate e-business capabilities at the individual process level. In this context, e-business is viewed in line with its wider definition, almost akin to ICT deployment. 'Automate' implies the simple use of technology such as computer systems to support a process;
'informate' requires that information systems are being used to create management and operational information to advance process improvement; and 'transformate' means that the deployment of e-business has had a significant impact leading to a degree of transformation in the organisational process. This framework has been used to assess information systems in Libyan banks (Sharkasi and Wynn, 2011) , and in Libyan oil companies (Akeel, Wynn and Zhang, 2013) . The Design -Actuality Gap model developed by Heeks (2002) identifies four main elements of change that are key to transitioning an organisation from local actuality -where the organisation is nowto its future state or design. While Heeks' model can be applied to any business transformation, in this paper it is used to provide a perspective on the deployment of e-business.
The model provides a view of the possible transition from the current level of e-business deployment to the targeted 'design' stage. The transition is based on meeting certain criteria and standards in four interrelated elements of changepeople, structure, technology and processes.
Regarding process change, which is a central focus of this research, Harmon (2009) developed organisation where all processes are measured, managed and reliably performed (Harmon, 2009) . This concept has been adapted for use in major systems projects that can be aligned with the adoption and progression, within an organisation, of Business Process Management (BPM) maturity models (Van Looy, De Backer and Poels, 2014) .
Within this theoretical framework, this paper addresses the following research questions:
RQ1.
What is the level of e-business deployment in Libyan universities (using Misurata
University as a case study)?
RQ2.
What are the key issues that impede the wider deployment of e-business applications and related information systems?
RQ3.
What is the most appropriate model or framework for assessing and comparing e-business deployment in the universities of Libya? Saunders et al. (2009) define research strategy as the general plan of how the researcher will go about answering the research questions, and this paper reports on findings from one major case study researched as part of a wider project that will look at other universities in the near future.
RESEARCH METHODOLOGY
Other relevant studies have adopted similar approaches. For example, Prananto et al. (2003) studied eight case study companies to see how the companies treated their e-business initiatives at different stages of maturity, while Al-Mobaideen (2009) examined ICT deployment in Jordanian universities using a qualitative case study approach. Akeel and Wynn (2015) used a case study approach in their research into the deployment of an ERP system in Libyan oil companies. Given the nature of the research questions, this research adopts a qualitative methodology (Yin, 2009) , and an inductive approach, generating findings from the detailed case study data. The time horizon is cross-sectional as data are collected only once. For data collection, the study uses multiple-sources of evidence; these include a structured questionnaire (sent to interviewees in advance of the interviews themselves), open qualitative semi-structured interviews with different organisational actors, workshops, and observation.
The philosophical perspective is thus based on the ontology of subjectivism, and the epistemological position is interpretivism. A range of investigative activities were undertaken to gather and analyse the data and information. These activities include ascertaining overall strategy, the mapping of organisational processes and sub-processes, assessing information requirements, systems architecture assessment, and an overall review of e-business functions and capabilities at process level. In the mapping of process detail, existing technology deployment was recorded, as well as an assessment of the current skill capabilities of relevant staff members in the use of available technologies. An assessment of current process maturity was also made, based on interview feedback and observation.
Having identified key personnel in each of the seven main process areas of the university, the quetionnaires were distributed prior to the conduct of the interview. The questionnaires constituted the starting point for the interviews, in which responses were completed and clarified, and a wider range of topics was discussed. These interviews were thus viewed as semi-structured. The interviewees were carefully selected as personnel with significant responsibility in each process area and/or particular knowledge or awareness of e-business and systems issues. They included the IT manager, the Audit manager, the Human Resources manager, the Student Records manager, the Estates manager and several operatives. Academic members of staff were not directly involved as interviewees but their views were recorded in informal workshop discussions.
The questions were asked in as simple and non-technical manner as possible, so that the participants were able to deliver the details required, identifying and discussing various issues in their area of operation. The questions accorded with the three main aspects of e-business activity: technology deployment, people capabilty, and process maturity. The technology category of questions encompassed a wide range of technologies commensurate with a broad definition of e-business: desktop applications, servers, business information systems (BIS), networks, Internet, e-mail and web technologies, etc. All interviews were digitally-recorded, and follow-up telephone conversations took place with many interviewees to clarify issues and points raised in the interviews.
Whilst it appears that this research has significant potential in providing a new analytical framework geared to the realities of developing world organisations, it is still in its infancy and has only been tested and applied in the context of the Libyan University sector. It is also based on subjective perspectives and the views of interviewees, and evaluation by the research team, but the application of the model in other university settings in the near future will give it a broader grounding.
FINDINGS: E-BUSINESS DEPLOYMENT AT MISURATA UNIVERSITY
Initial process mapping suggests there are seven main processes operating at Misurata
University. Process definitions are based on the explanation of the people involved in performing the process and outcomes were agreed with them. Each process contains a number of subprocesses which reflect the activities and information flows within that process. This acts as a framework for allocating current e-business applications and assessing their capabilities in supporting processes and sub-processes ( Figure 2) .
At Misurata University, the human resource management process was the first to use e-business
technology. An in-house designed system -built by third party locally based programmers in Visual Basic and Delphi, with an SQL Database -was introduced in 2006 to record, store and report personnel data on university employees and staff. Reports are provided monthly, quarterly, bi-annually, and annually. The system is used by five employees to administer vacations, staff changes, and retain the classified details of Libyan and foreign university staff.
However, it is a stand-alone system which is digitally isolated from the university's networks and other systems. Data is gathered manually and prepared by usingsoftware packages (e.g. MS Word or Excel spreadsheets) before entry into the in-house system. There remains a high degree of manual and semi-manual processes and a lack of information sharing.
Similarly, within the student records management process, the university has developed and used an in-house system for the management of basic student records for the last twelve years.
This system was again developed locally by third party programmers using Visual Basic and
Delphi. There are three main systems functions or modules: student registration, study and exam recording, and graduation records. Students' data are still manually gathered before entry into these systems. There is basic local network connectivity which supports data entry, editing and records update from several internal interface portals. In the Engineering College, there is now an elementary web portal which supports web-based applications, providing student access to read and update certain designated details related to their academic modules.
However, even with these e-business systems, there still no electronic ID student card to identify students as members of the university community. Many of the staff, employees and managers still do not have sufficient knowledge of the practicalities of using of e-business systems in the university's daily work; so there are still real difficulties in the use of ebusiness in the student record management process. For example, in Misurata University, eight colleges follow an academic year system and three other colleges still follow a semester system. As a result, it is problematic for staff in student records to consolidate the processes required to complete their work, which leads to added complexity in the design and implementation of these systems. reporting. However, with the exception of the salary system, the use of paper based forms remains for recording data prior to entry into these systems; and these systems are isolated from other university systems and there is no access remotely via a web-portal nor are they linked through a local internal network. Nevertheless, in the financial management process, more than any other, the university relies heavily on current e-business systems, and some of these systems could be acceptable in the mid-term, especially if they could be accessed more widely through the upgrade of the supporting technology.
The university's estate, land and planning management process encompasses the management and supervision of the university campuses, buildings, lands and investments. As illustrated in There is a basic library website, but access to learning resources is still mainly reliant on printed books and other materials in local university libraries.
ANALYSIS AND DISCUSSION
We will now assess if and how some of the existing models and concepts can be used in the context of e-business in Libyan universities. Zuboff's model of automate-informatetransformate (Zuboff, 1988) can be applied at the individual process level, and this shows Misurata University to arguably have most of its processes at the 'informate' stage, based in the main on the use of in-house systems allied to spreadsheets and word-processing packages ( Figure 3) . The estates planning and logistics management processes lag behind, with some automation, but still a significant dependence on manual processes. Only the financial management process could be said to be at the 'transformate' stage, but this is questionable and relative to a very low level of computerization a decade ago.
The DTI's CPIT model was designed in the years when e-business was closely linked to internet use, but it can still be of value by adapting it to accommodate the wider definition of e-business assumed in this research. It means that some of the stages need re-defining, notably 'publish'
which now includes display of information via standard information systems as well as on websites or via a web front-end or portal. The application of the CPIT model to Misurata
University is shown in Figure 4 , indicating that all processes, with the exception of estates planning and management, are at the publish stage at least, with financial management, student records management and human resources management being further advanced. Nevertheless, e-business deployment remains basic by western standards, with the university still struggling to install the required technology infrastructure, such as networks and internet connection. As a result, in-house systems are isolated and online access to key information is limited to a few.
The assessment at process level afforded by the application of the Zuboff (1988) 
Financial management
Existence of some computers and other hardware accessories uses for the preparation of certain electronic information. Use of MS. Word, Excel, and Access. Existence of reliable electricity network.
Computer generated hard copy reports available for key aspects of financial management from bespoke systems and office productivity tools.
Existence of basic LAN and four in-house systems (National number system, payroll system, a student's salary system, final account closure system). Level of user interaction is limited based on user authority and confidentiality of information.
Students record management
Office productivity tools are used, mainly in standalone mode.
Elementary information on university courses is published on university website. and there is a basic LAN but bespoke systems remain standalone.
In-house systems (registration, study& exams, and graduation systems) provide access to database information (read/write), and use of MS Excel and Access.. 
University

Human resources management
Office productivity tools are available on a range of computers.
Personnel information is available electronically within the HR function.
In-house systems. (e.g. Personnel records system) are used interactively, but no LAN available.
Figure 4. E-business deployment at process level in Misurata University (Based on the CPIT model)
when information technology was of a different era and the impact of technology on people was emphasised. Similarly, the concepts underlying the CPIT model reflect an understanding of ebusiness that is different to the broader definitions generally accepted today. A model better geared to the broader definition of e-business that also reflects the slower take-up of information technology in developing world countries like Libya is more appropriate.
The SCALE model has five stages. Start indicates a clear organizational structure, with clearly defined roles and procedures, and a general awareness of the availability of ICTs for day to day running of an organization, with possibly one or two individuals using standalone technologies (e.g. a laptop or mobile phone/iPad). At the Connect stage, there is an electricity network widely available and some internet connectivity allowing access to websites and inter-organization email exchange, a partial in-house data communications network facilitating multi-point access, and a few standalone users of basic office systems (e.g. a word processor or spreadsheet). At the Access stage, there is a wider take-up of office systems and use of some information systems for recording, processing and reporting information in key process functions. These systems are often built in-house by end-users or via third party programmers. The first servers appear, allowing access to systems and applications from the organisation's network. Once most processes are at this stage, a central IT/IS department normally is put in place to manage the infrastructure and systems. The organization will normally have a website at this stage, which includes information on products and services, although there is probably no ability to take transactions via the website. Leverage indicates an established level of e-business systems deployment in most process areas, with some basic cross-organisational standards being introduced for IT/IS products and services, and procedures for things like backup and upgrades are defined. There is a degree of process change at this stage, as new systems require and allow process improvements. Website content becomes more advanced, being used by internal staff as an intranet and transactions are taken via the website where appropriate to the type of organization. Enterprise level is attained when systems are in place in all main process areas, either using a range of integrated packages or in-house developments, or possibly an ERP integrated package. At this stage the end-user community includes information specialists.
Processes are improved and streamlined and are reliant on a range of multi-user systems or modules accessing centrally held databases. The majority of corporate systems are accessible via the intranet or web portal, for both internal and external users, customers and business partners.
The application of the SCALE model at Misurata university is shown in Figure 5 , with only the financial management process being at Leverage stage. The model indicates greater differentiation in the other processes, with human resource management and student records management at the Access stage, and all others at the Start or Connect stages. Current research activity is now focusing on measuring the three change dimensions of technology deployment, process maturity and people skills enhancement individually within the SCALE model, and at sub-process level. To do this, a number of key elements of change have been identified within each of these three dimensions. So, for example, within the technology dimension, the six key change elements have been identified as Internet availability, business information systems, networks, website presence, hardware, and office systems. Figure 6 illustrates how this can be applied at sub-process level within the human resource management process at Misurata University. On this basis, the technology dimension is adjudged to be at Access stage within the human resource management process on the SCALE model. However, if we now assess the process and people dimensions (with appropriate change elements being assessed for each of these two dimensions), a slightly different picture emerges, with the people dimension lagging behind the technology and process change dimensions (Figure 7) .
In this manner, the SCALE model can be used to help identify the hurdles that have to be jumped for each dimension in each process (and sub-process) area to facilitate advancement up the SCALE model. This analysis can aid decision-makers in addressing key issues to ensure that change in all three dimensions advances more or less in tandem in a balanced manner. If this balance between the three change dimensions is not achieved, the chances of failure are significantly heightened.
CONCLUSIONS AND IMPLICATIONS
While there is evidence of awareness at senior management level of the importance of e-business systems, the SCALE model has already helped identify a number of issues that must be addressed at Misurata University, which affect most process areas to some degree: (1) the lack of a clear business plan for the university that encompasses technology strategy, objectives and investment;
(2) the lack of consistent and standard administrative processes and procedures; (3) the lack of basic network and internet connectivity; (4) the lack of e-business skills and knowledge; (5) the lack of training and development programs regarding e-business systems and technologies; (6) cultural resistance to change and a laissez-faire management attitude. In line with Heeks' model, these barriers are strongly linked to all four of his key elements, but particularly, technology, process, and people issues. University. Development of web-portal services is in progress in the student records management and teaching and learning processes, which will widen access to existing systems as the basic network infrastructure is upgraded and extended. It is increasingly recognized by staff that new e-business systems are needed and that this affords the university an opportunity to move forward. What is now needed is a clear e-business strategy, aligned with the overall university business plan, with parallel programmes to upgrade skills and knowledge in the key process areas of the university. This must encompass the small IT department which needs to play a key role in the planning and delivery of new systems and technologies. This group already have some skills in web-site development and this is likely to be an important capability as E-business Dimension E-business deployment in the human resource management process (SCALE model)
Start
Connect Access Leverage Enterprise
Technology
People Process attempts are made to provide a user friendly front-end to the range of systems currently in place, as a short to mid-term solution.
The potential of the SCALE model to act as a framework for assessing and progressing ebusiness capability in developing world organisations is considerable. The development of measures and metrics at individual process level at each stage of the SCALE model will provide managers with a route map for moving different areas of the organisation forward in their use of e-dusiness. The focus on the three related dimensions of change will support the development of integrated action plans that align technology deployment with people skills enhamcement and process improvement. This is potentially a powerful tool for e-business management in developing world organisations. The SCALE model also adds to existing academic literature in this field, building on the earlier models of Zuboff (1988) , Heeks (2002) to the Libyan government initiative to develop e-business infrastructure across its university campuses. It is hoped that the model will be applied in other national and organisational contexts in the coming years.
